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Table 1. Snake captures in erosion control blanket at each wetland restoration site. 

In the battle to curb soil erosion and sedi- 
mentation, nunlerous techniques and 
products for controlling erosion and secfi- 
nlentation have been developed and are 
being unplenlented. Rolled erosion con- 
trol products, such as temporary erosion 
control blankets and vermanent turf rein- 
forcelllent mats, represent one type of ero- 
sion control product that has been used 
extensively. The rolled products use stitch- 
ing and net-like mesh fabrics made of var- 
ious materids (plastic, nylon, twine, etc.) to 
hold materials (straw, coconut husk, jute, 
wood, polypropylene, etc.), which serve as 
an organic matrix to retain sod moisture, 
pronlote seed germination; and dsperse 
erosion causing enerLgy from randrop 
inlpact and water runoff. Even though the 
rolled prod~~cts have proven their value in 
erosion prevention and control, potenhal 
problems associated with their use were 
discovered on a project i~npleinented to 
restore Carolina bay depressiowd wetlands 
in South Carolina.We found that the vrod- 
ucts are a hazard to snakes and possibly 
other wlldhfe and suggest the products 
need a snlaller nlesh size. 

The U.S. Department of Energy's 
(DOE) Savannah River Site in west-cen- 
tral South Carolina contains approxiillate- 
ly 350 Carolina bays. Nearly, two-thirds of 
the bays were degraded or destroyed prior 
to federal acquisition of the land. These 

Bay # Captures Species Status 

5 0 

124 1 Black Racer, Coluber constrictor dead, partially decomposed 

126 0 

131 1 Black Racer, Coluber constrictor dead, recently 

1 Rat Snake, Elaphe obsoleta dead, recently 

1 Water Snake, Nerodia ? dead, partially decomposed 

171 2 Black Racer, Coluber constrictor dead, recently 

5001 3 unknown dead, complete skeletons 

5011 0 

5016* 0 

5071 2 Black Racer, Coluber constrictor alive, severe lacerations 

1 Corn Snake, Elaphe guttata alive, severe lacerations 

5092 0 

5128 0 

5135 0 

5184 2 unknown dead, complete skeletons 

5190 1 Black Racer, Coluber constrictor dead, partially decomposed 

1 Eastern Hognose alive, severe lacerations (fatal) 

5204 1 Black Racer, Coluber constrictor alive, released 

5239 1 Black Racer, Coluber constrictor dead, partially decomposed 

I 1 unknown dead, complete skeleton I 

1 § ~ a ~  5016 was flooded and could not be plugged until later that year, so no ECB was 

1 installed. I 

isolated wetlands ranee from small " 
ephemeral depressions to large permanent 
ponds of several hectares in size.They pro- 
vide habitat to support a wide range of rare 
plant species and many vertebrates (birds, 
arnphbians, reptiles, bats) (Sharitz, 2003). 
Historical inlpacts to the Carolina bays 
were primarily associated with agricultural 
activities. Bays were oflen drained, tdled, 
and planted to crops.The consequence was 
a loss in the wetland hydrologic cycle, the 
native wetland vegetation, and the associat- 
ed wildlife. In an effort to restore these 
habitats. sixteen Carolina bavs were identi- 
fied as candidates for restoration. 

Due to the snlall size of the restoration 
areas (from one and a half acre to six 
acres) and limited ainount of f a  material 
needed for the plug (approxiamately 10 
n1' per site) the U.S. Army Corps of 
Engineers issued a Nationwide Pernllt 27 
for the activities. Specified within the per- 
nut was that best nlanagenlent practices 
were to be imvlemented to nlirunuze 
erosion and nugration of sediments off 
site. Practices listed in the oerrnit includ- 
ed: hay bales, silt fences, rolled eroslon 
control products, and vegetative cover. 
The rolled products seenled ideally su~ted 
for protecting the sltes given that the 
&tch plugs were generally less than three 
feet m width and that one blanket could 
siinply be rolled over the exposed soil that 

formed the plug As such, two brands of 
erosion control blankets were used on 
these sites, one that contained a 
coconut/straw inlx and another contain- 
ing only coconut fiber Both blankets 
were eight feet wlde by 90 feet in length 
and contamed an internal and external 
plastic netting with a irlesh slze of 10 nlin 
and 20 nml', respectively In all, fifteen 
blankets were utihzed for the project. one 
per wetland site 

Four months after the restoratlon ac'a - 
ities were completed, Bay 5071 was visit- 
ed and three live snakes-two black rac- 
ers, Coluber con5trrctor and one corn snake, 
Elaphe guttatawere observed entangled 
In the blanket The snakes were freed fro111 
the blanket by cuttlng through the plastic 
mesh uslng scusors, but all rece~ved sever 
lacerahons from the plastic mesh Later 
that day, a second site was visited (Bay 
5204) and another live black racer was 
observed entangled in a blanket 
Recogmzing that a potential problenl had 
arisen. d l  sites were visited the following 
day to survey for adcfitional captures O f  
the fifteen restoratlon sites visited, mne 
(60 percent) contaned entangled snakes 
(Table 1) A total of 19 snakes were found 
In the 15 sites, w h c h  equates to 1 26 Lap- 
tures per blanket roll 

In a d d t ~ o n  to the specles hsted earl~er, 
a rat snake (Elaplre obsolete), water snake 
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(iVerodrn sp.), and eastern hognose 
(Hcterodon pfatyrCtrrtos) were ldenbfied In 
the plastic mesh Snake entanglement has 
been reported in blrd netting and to a 
lesser extent In erosion control blankets 
(Stuart et al , 2001), but the nlagnltude 
observed In these sites was draniatic con- 
sidering the small amount of inaterlal 
used and the short timefranle that the 
mesh was ernplayed on  the ground As A 

consequence, the blankets were removed 
fronl the sites and replaced with wheat 
straw nlulch. 

Black racers were the most conlxnon of 
the 19 snakes caught in the blankets used 
in the Carolina bay restoration project. 
Black racers are known to exhbit power- 
&l, fast undulatory movenlent and can 
twist until the tail breaks away from the 
body (Greene, 1997). As t h s  twisting 
behavior is a cornnlon escape mechanislli 
for t h s  species, it is likely that once caught 
by the mesh, the aninlal began to twist 
whle attempting to escape. Unfortunately 
the twisting behavior would resdt in the ', 
snake being inore firndy entrapped by 
several sauares of the mesh. until the snake 
is virtu&; inul1obile.A~ the mesh tightens 
around the snake's body, the plastic cuts 
into the s h n  resulting in the severe lacer- 
ations we observed. Fourteen of the 19 
trapped snakes &ed as a result of being 
trapped, either due to the lacerations 
received, to overheating, or to being 
unable to escape from predators including 
fire ants. We have no wav of deternining 
the exact cause of death for 14 aillrllals.~i 
deaths were precipitated, however, by the 
entrapment of the erosion control blanket 
plastic mesh. The three identified species 
are sixrlilar in body width to the opening 
of the 20 nm2 mesh of the blanket. 

Whde the deaths of conlnlon snakes is 
certainly not an objective of any respon- 
sible land manager, the fact that they 
occur may not be considered a traglc 
accident. However. the use of these blan- 
kets in areas containing federally or state 
threatened and/or endangered snake 
species could result in an outcoine that 
results in the land or project manager fac- 
ing criminal charges.Table 2 outlines areas 
within the United States where federallv 
threatened and endangered snake species 
exlst and where installation of blankets 
nlay not be warranted. In addition, rrlany 
states have protection for arun~als on the 
state threatened and endangered species, 
whch  are not threatened nationallv. In 
these zones, the use of blankets may not 
be totally restricted, but efforts to use 
products such as permanent turf rein- 
forcelllent inats that contain a very small 
mesh size (< 5 I I ~ I ' )  is reconmlerlded 

Table 2. Threatened and endangered snakes in the United States. ! 

snake Brevard and Indian 

snake river basins of the 

Giant garter snake Thamnophis gigas CA (central Sacramento Valley 

CA (Alameda and Contra 

(str~ped racer), euryxanthus Costa counttes, CA) 

Alameda - - - -- -- 

?Historic range (area of concern) 

TT = threatened; E = endangered 

Suggestions 
Soil erosion control management is 
intended to lessen the impacts of physical 
weathering of the Earth's surface and 
thereby inlprove soil health, water quality, 
water quantity, and the overall health of 
the ecosystem. Rolled erosion control 
products are used extensively for th s  pur- 
pose and have proven their usefulness in 
construction sites across the United 
States. However, our findings inmcate that 
they pose a potential hazard to snakes and 
possibly to other wildlife that niay get 
entangled in the plastic mesh that holds 
the material together. 

Froni an ecosystem health standpoint, 
we feel that these products are not suit- 
able. It's not our intent to suggest that 
these products be prolbited for use 
because of this finding; however, we do 
suggest that manufacturers of these prod- 
ucts consider using a srilaller mesh size in 
their process and that discretion is used 
when placing these materials in sensitive 
areas where snakes are conxilon. 
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